Geranylgeranylacetone limits secondary injury, neuronal death, and progressive necrosis and cavitation after spinal cord injury.
This study evaluates the neuroprotective effects of geranylgeranylacetone (GGA), which is known as an antiulcer agent and more recently as a heat-shock and other neuroprotective protein inducer, on secondary degeneration after spinal cord injury in rats. Crush injuries were produced at the T8 level using an extradural approach. Optimal administration conditions of GGA were established in an initial experiment by evaluating the appearance of lesions 24 h after injury in sections stained with H-E. Then, in a second experiment, animals treated with the optimal condition (600 mg/kg, 24 h before injury and thereafter every 24 h) were allowed to survive for 6 and 24 h and 1, 3, and 8 weeks after injury, and spinal cords were prepared for histological evaluation by staining for H-E for general histopathology and by silver staining for axons. There was a significant reduction (46%) in lesion volume 24 h after injury in animals treated with optimal administration conditions. The increase in tumor necrosis factor-alpha (TNF-alpha) and the accumulation of neutrophils in the damaged segment of the spinal cord 4 h after injury were significantly inhibited in animals that received GGA. Lesion size and cavitation area remained smaller in treated animals throughout the post-injury survival interval. These results suggest that GGA administration significantly reduces the secondary degeneration that would otherwise occur. The mechanism by which GGA exerts its beneficial effect is unknown but may involve reduction of TNF-alpha activation at the injured cord and/or inhibition of inflammation.